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The order of the quantum corrections to the total radiation intensity

of the glowing electron is found, and their wvalue is calculated.

In the preceeding work /1/ (quoted further as I), we obtained the

expression (see (9), I) for the total radiation intensity, which in the

general case can be reduced to the form:
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and furthermore, according to formula (16), I
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The value I I(f.ﬂ\ is in ogr case connected with the Sonin-Laguerre polynomial

by thevrelationship>
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where

p'unw( Vi- B'ttn‘ﬁ) o (4);

Disregarding values of the order of i'i2/l2 and nﬁl('<:lhi_ we shall find,

taking into account formulas (20) - (22) of work I
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In work I we were able to calculate W with the assumptlon that nﬁﬂ«g:l\
We showed that in this case, when the total radiation intensity is calculafea;;“J
terms of the order of n2/l contract, and the intensity then depends only on |
terms of the order of n/l..
In the present work, developing the method of /1,2/, we shall find

the ﬁqtal};adiation intensity, proceeding only from the assumption that

\nﬂ<1:l.} With teis purpose in mind, we shall find the asymptotic approximation
of'matrix'eiemeﬁtvi (1, l)_for»xalues of x which correspond to the radiation
maximum (0- . xa~4l ' . As is known, function I (1', 1) satisfies

this differential equation (see for example, /2/)
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moreover, with )X-.*O] the solution becomes equal to
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According to /4/ an asymptotic solution of equation (6), ‘gqﬁally
_ well applicable in the region of interest to us X=X (x<x0)'J as well
- e et

as when X-0(x>0),|] can be represented in the form:
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and the value X, / is determined from the equation:
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Hence, disregarding values of the order of n2/12, we have
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When X=» x,\ we obtain
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' In order to determine the value of constant A, we must find the

expression for I (1', 1) in the other extreme case X-» 0,]~ Evaluating
N b

integral (8) for x»()'] we obtain : ) ‘
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Further, taking ﬁiﬁo account Stirling's formula: . _ ' - -
L Vi (nle)*(1+ 0(%)). | a

and also the relationship
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Comparing equations (7) and (15), we find that A== 1/3}/1\
and therefore in the region of interest to us (x— x;) \J the ay‘mptoticr:‘valﬁé
for the desired function will be equal to
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By means:.of the known recurrent relations between the Sonin -

Lagquerre polynomials, it is easy to show that
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and, furthermore, disregarding values of the order of n2/12, we have
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Now replacing the sum with respect to n by the corresponding

integral in calculating the total radiation intensity, and taking dgfto

consideration that almost all the radiation originates in the region

)

'we shall have, introducing the new variable y=={n j13) ol :\
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1) From (18) it can be seen that the basic term &f the expansion (n/1 = -0)is—-

a comparatively small value, having when Y==/2] an order of ({mmgistn? o)

- Q(INC’_/E)".}' However, the next term of the expansion t~n/f.| and-also---

as can be easily shown, higher terms of the expansion {(n /l'2 etc.,) as well,

will contdin the same factor, and therefore in the first approximation

‘(n/l &) we can restrict ourselves merely to terms of the order of n/l.
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. The latter method of calculating the total radiation intensity,
when we shift to the asymptomatic values of the Sonin-Laguerre polynomials
up to integration with respect to fﬁe angle g§] (see /2/), aliows us to find

vthe-quantum corrections to the total radiafion intensity with the assumption
that (!,

Usiﬁg further the equations
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~we finally find

were R is the orbit radius.

Assuming that A=\ we obtain the known classical formula for the
radiation of relativistic electrons (ﬁau!)i in magnetic field. Quantum

corrections to the total radiation intenéify,‘as well as to the radiation

frequency, become apparent only in the energy field /4/:

Ee~ mc’.(mcR/,h)"'., S : ‘.('32:5- i

7 Moscow State University



BIBLIOGRAPHY

A A. Sokolov, N.P. Klepikov, and I.M. Ternov. ZhETF, 23, 632, 1952.

N.P. Klepikov, Dissertatsiya, MGU; 1952. (Dissertation, Moscow

State University, 1952.)

V.I. Smirnov, Kurs vysshey matematiki, (Course in Higher Math@matlcs)
Ve 3, Gostekhizdat, 1949, p. 422.

D.D. Ivanenko and A.A. Sokolov, Klassicheskaya teoriya polya
(Classical Field Theory), Gostekhizdat, 1951, see also DAN S.S.S.R.
59, 1551, 1948.



